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Synthesis of Starting Materials
1-Phenylbut-3-en-1-ol (1v)
 1 
OH
To a flame-dried round-bottom flask, Mg (3.0 equiv., 73 mg, 3.00 mmol), I 2 (catalytic amount) and dry THF (2 mL) were added. The reaction mixture was degassed and a cold bath was added. To the ice cold solution, allyl bromide (3.0 equiv., 363 mg, 3.00 mmol) was added dropwise. After warming at room temperature, the reaction mixture was stirred for 1 h. Then, benzaldehyde (1.0 equiv., 106 mg, 1.00 mmol) was added dropwise and the reaction mixture was left stirring overnight. The reaction mixture was quenched slowly with saturated aq. NH 4 Cl (10 mL) and extracted with AcOEt (3 x 10 mL). The organic layers were combined, washed with saturated aq. NH 4 Cl (2 x 10 mL), dried over Na 2 SO 4 and the solvent was removed in vacuo. The crude mixture was purified by column chromatography on silica gel (Pet. Ether/AcOEt 8:2), to obtain the desired alcohol 1u; Colorless oil; 72% yield; 1 To an ice-cold solution of vinyl alcohol (1.0 equiv., 152 mg, 1.00 mmol) in dry THF (2 mL), solution of borane in THF 1M (3.0 equiv., 6.0 mL, 6.00 mmol) was added dropwise and the reaction mixture was left stirring for 18h at room temperature. The reaction mixture was cooled to 0 o C and a solution of NaOH (4.0 equiv., 160 mg, 4.00 mmol) in water (2 mL) and hydrogen peroxide solution (4.0 equiv., 0.2 mL) were added dropwise subsequently. After the addition, the reaction mixture was left stirring for 2h. The reaction mixture was extracted with AcOEt (3 x 10 mL). The organic layers were combined and dried over Na 2 SO 4 and the solvent was removed in vacuo. In an open glass vial containing thioxanthene-9-one 3h (8.5 mg, 0.04 mmol) in DMSO (0.6 mL), benzyl alcohol (0.20 mmol) was added. The vial was left stirring under household bulb irradiation (2 x 80W household lamps, see photos below) for 14 h. The desired product was isolated after purification by column chromatography.
General Procedure for the Photochemical Oxidation of Secondary Alcohols to
Ketones (5 -20 
S13
In an open glass vial containing thioxanthene-9-one 3i (2.1 mg-8.5 mg, 0.01-0.04 mmol)
in DMSO (0.6 mL), secondary alcohol (0.20 mmol) was added. The vial was left stirring under household bulb irradiation (2 x 80W household lamps, see Figure S1 ) for 18 h. The desired product was isolated after purification by column chromatography. 7,8,9,10,11,12,13,14,15,16,17-dodecahydro-1H-cyclopenta[ In this equation, V is the total volume of the solution after addition of the phenanthroline (0.00235 L), ΔΑ is the difference in the absorbance at 510 nm between the irradiated and the non-irradiated solutions, l is the path length (1.0 cm), and ε is the molar absorptivity at 510 nm (11.100 L mol -1 cm -1 ). The photon flux then calculated: In this equation, Φ is the quantum yield of the ferrioxalate actinometer, 38 t is the time of the irradiation (90 seconds), and f is the fraction of the light absorbed at the lamps (that is calculated above). Thus, the photon flux of the spectrophotometer was calculated to be 6.66 × 10 -10 einstein s -1 . 
Determination of the quantum yield
Fluorescence Quenching Studies
After irradiation of thioxanthen-9-one (10 -3 M in DMSO) at 312 nm, its fluorescence was measured at 450 nm. Increasing the amount of the added benzyl alcohol, no significant decrease in the fluorescence was observed. Figure S2 . Fluorescence quenching of excited thioxanthen-9-one by benzyl alcohol in DMSO. Figure S3 . Stern-Volmer plot for the fluorescence quenching of excited thioxanthen-9-one by benzyl alcohol in DMSO. 
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After irradiation of thioxanthen-9-one (10 -3 M in MeCN) at 312 nm, its fluorescence was measured at 450 nm. Increasing the amount of the added benzyl alcohol, no significant decrease in the fluorescence was observed. Figure S4 . Fluorescence quenching of excited thioxanthen-9-one by benzyl alcohol in MeCN. Figure S5 . Stern-Volmer plot for the fluorescence quenching of excited thioxanthen-9-one by benzyl alcohol in MeCN. 
S31
After irradiation of thioxanthen-9-one (10 -3 M in DMSO) at 312 nm, its fluorescence was measured at 450 nm. Increasing the amount of the added benzhydrol, no significant decrease in the fluorescence was observed. Figure S6 . Fluorescence quenching of excited thioxanthen-9-one by benzhydrol in DMSO. Figure S7 . Stern-Volmer plot for the fluorescence quenching of excited thioxanthen-9-one by benzhydrol in DMSO. 
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After irradiation of thioxanthen-9-one (10 -3 M in MeCN) at 312 nm, its fluorescence was measured at 450 nm. Increasing the amount of the added benzhydrol, no significant decrease in the fluorescence was observed. Figure S8 . Fluorescence quenching of excited thioxanthen-9-one by benzhydrol in MeCN. Figure S9 . Stern-Volmer plot for the fluorescence quenching of excited thioxanthen-9-one by benzhydrol in MeCN.
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After irradiation of thioxanthen-9-one (10 -3 M in MeCN) at 312 nm, its fluorescence was measured at 450 nm. Increasing the amount of the added Tempo, a constant decrease in the fluorescence was observed. Figure S10 . Fluorescence quenching of excited thioxanthen-9-one by Tempo in MeCN. Figure S11 . Stern-Volmer plot for the fluorescence quenching of excited thioxanthen-9-one by Tempo in MeCN.
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After irradiation of thioxanthen-9-one (10 -3 M in MeCN) at 312 nm, its fluorescence was measured at 450 nm. Increasing the amount of the added NaN 3 , a constant decrease in the fluorescence was observed. Figure S12 . Fluorescence quenching of excited thioxanthen-9-one by NaN 3 in MeCN. In order to provide a greener and environmentally friendly protocol, we performed the 
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In order to better understand the mechanistic pathway after the excitation of the catalyst, we employed the published mechanistic study by Orfanopoulos et al., 8 where they have evaluated the pathway of the photocatalytic oxidation of aryl alkanols to aldehydes and ketones. The different possible pathways are a HAT or a SET process. In order to distinguish between those two, they performed a series of experiments. 8 Firstly, they repeated the oxidation reaction in the presence of TMB (1,3,5-trimethoxybenzene), which has a relatively low oxidation potential (E (ox) TMB = + 1.12 eV vs SCE), while they employed 9,10-dicyanoanthracene as the photocatalyst, which is a typical example of a catalyst that proceeds through SET pathways (Scheme S8, A). Orfanopoulos and coworkers observed that the pathway, in the presence of TMB, was terminated and they did not observe any product of oxidation, which is indicative of a SET process. 
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Orfanopoulos et al. also performed the oxidation reaction of 1-(4-methoxyphenyl)-2,2dimethylpropan-1-ol, using 9,10-dicyanoanthracene as the photocatalyst. 8 This type of catalyst is known to work through SET paths. Due to its specific substitution, 1aj is rapidly subjected to a C α -C β cleavage, after the Set event, leading to the formation of the corresponding aldehyde and carboxylic acid (Scheme S9, A). In correlation with the previous experiment, they received in 65% yield of the corresponding aldehyde and only 25% yield of the desired ketone 2aj, showing that their reaction proceeds through a SET pathway. Following their example, when we examined the photooxidation of 1aj, using thioxanthenone, the starting material was converted quantitatively to the final crude mixture. We identified the corresponding ketone as the major product in a mixture of the ketone, the aldehyde and the acid, in relative ratios of 68%, 3% and 29%, respectively (Scheme S9, B). This results shows that we can safely assume that the mechanism does not follow a SET path, but mainly a HAT path. The next step of the mechanism is the formation of the peroxyacetal, which with further irradiation can be subjected to various rearrangements, leading to the desired product, but probably through additional rearrangements (such as the Hock rearrangement) can lead to products of C 
S43
As an additional mechanistic tool for the formation of radicals, we employed TEMPO as the radical trap. The reaction of secondary alcohol 1k with TEMPO scavenger was studied extensively by GC-MS and the intermediate compound 1k' was detected and presented below, confirming the radical pathway of this method (Scheme S10). This result strongly indicates that in the reaction mixture, we have the formation of a benzyl radical, probably through a HAT process, since the SET pathway is not supported by our experiments.
